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What is HARP?

“Hot Spots Analysis and Reporting Program”

HARP integrates all of the data management, dispersion and risk 
analysis functions required for statewide air quality management
into a single windows-based program.
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Background

Project initiation
– Initiated in July 1995 in support of Assembly Bill 2588, Air Toxics “Hot 

Spots” Information and Assessment Act
Release schedule

– Database management module completed and deployed in June 
1996

– Risk analysis module developed (1999-present) in parallel with 
development of risk analysis guidelines by Office of Environmental 
Health Hazard Assessment (OEHHA)

– Public release expected summer of 2003
Funding/Sponsor

– Funded by California Air Resources Board (CARB)
Contractor

– Software designed and written by Dillingham Software Engineering, 
Inc. (DSE)

Deployment 
– Expected summer of 2003
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Project Objectives

Uniform data reporting
– Standardize reporting of emissions data state-wide

Electronic data exhange
– Transmit emissions data to/from CARB and districts

Compatibility with CEIDARS database
– Wimilar to RAPIDS and NEI

Standardize analysis
– Standardize emission inventory, dispersion and risk analysis by 

integration into one program
– Strict compliance with OEHHA guidelines for risk analysis 

methodology (similar to HHRAP)
Royalty-free distribution

– Software will be available at little or no cost, including public domain 
street maps, census data and terrain elevation data

Turn-key system
– Includes everything for data reporting, dispersion analysis, risk 

analysis, GIS. No third-party software required.
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HARP Program Organization
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HARP Desktop/Framework
emissions inventory database, dispersion analysis, 
risk analysis, integrated GIS; framework libraries

HARP Desktop/Framework
emissions inventory database, dispersion analysis, 
risk analysis, integrated GIS; framework libraries

HARP Regional Data Integrator
batch processing of dispersion and 
risk on a large scale

HARP Regional Data Integrator
batch processing of dispersion and 
risk on a large scale

HARP Express
Spreadsheet for streamlined input of data. Run 
HARP dispersion and risk analysis from Excel

HARP Express
Spreadsheet for streamlined input of data. Run 
HARP dispersion and risk analysis from Excel

Four Flavors of HARP
webHARP
Web-based interface to HARP 
analysis functions

webHARP
Web-based interface to HARP 
analysis functions
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HARP Framework

HARP Framework/Dynamic Link Libraries
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Data Entry and Management



Dillingham Software Engineering, Inc.11

HARP Data Management

Interactive Data entry
– Facility, device, process, emissions, stacks, buildings, property 

boundaries
– Error checking/validation
– Pick-lists for pollutants, SCC, SIC, etc.
– Conversion of facility and stack locations between coordinate systems 

and datums
Reporting

– Emission inventory standard reporting forms
– Emission summary by facility and process
– Q/A reports
– Prioritization (ranks facilities based on California rules)

Read/write transaction files
– Allows exchange of data between consultants, facilities, districts, and 

state
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FACILITY

STACK

DEVICE

PROCESS

EMISSIONBUILDING/
PROPERTY

POLYLINE

VERTEX

Database Organization
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Data editing 
windows.

Data editing 
windows.

Press button 
to change 
coordinate 
systems

Press button 
to change 
coordinate 
systems

Stack parametersStack parameters

Release typeRelease type
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Coordinate System Conversions

Stacks and facilities can 
be entered in several 
coordinate systems and 
datums.  All are 
converted to common 
system for analysis.

Stacks and facilities can 
be entered in several 
coordinate systems and 
datums.  All are 
converted to common 
system for analysis.
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Edit building and 
property parameters.

Edit building and 
property parameters.

Property boundaryProperty boundary

Stack 
location
Stack 

location

Building tiersBuilding tiers

Building vertex 
locations

Building vertex 
locations
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Reporting
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Q/A Reports

Select types 
of reports

Select types 
of reports

Select which facilitiesSelect which facilities
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Emissions Reports

Select which 
facilities to include

Select which 
facilities to include

Select which 
chemical groups 

to include in 
report

Select which 
chemical groups 

to include in 
report

You can define your own groups 
of chemicals or facilities and 

save them as lists

You can define your own groups 
of chemicals or facilities and 

save them as lists
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Emission Reports

Facility emission 
summary report.

Facility emission 
summary report.

WYSIWYG preview window 
allows viewing, browsing 
and printing or reports.

WYSIWYG preview window 
allows viewing, browsing 
and printing or reports.
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Inventory Reporting Forms

Standardized forms can be 
populated with current facility 
data, printed and mailed to 
facilities for updating and 
submission.

Standardized forms can be 
populated with current facility 
data, printed and mailed to 
facilities for updating and 
submission.
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Dispersion Analysis
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Dispersion Analysis

Graphical User Interface
– Spreadsheet-like interface similar to Excel

Integrated
– Communicates with data management and risk analysis modules

Builds source input for ISC
– Extracts data from emissions inventory database

Builds receptor input for ISC
– Grids
– Property boundaries
– Sensitive receptors
– Census blocks
– Pathway receptors

Cumulative risk
– Handles multiple sources for cumulative risk
– Assumes unit emission rate and computes GLC by post-processing
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Dispersion Analysis

Building downwash
– Automatic building downwash calculation using BPIP
– BPIP has been converted into a DLL for speed

Elevation lookup
– Automatically determines elevations of sources and receptors from 

DEM data
– DEM data is public domain

Census block receptors
– Public domain Census 2000 data is included
– HARP automatically adds census block receptors to ISC input file for 

a user-specified geographic range
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Dispersion/Sources

Dispersion analysis 
window, source sheet
Dispersion analysis 

window, source sheet

Grab a facility from the 
database and add all of its 

stacks to the dispersion run.

Grab a facility from the 
database and add all of its 

stacks to the dispersion run.

Stacks to be included in the 
dispersion analysis appear in 

this list.  Stack parameters can 
be edited here.

Stacks to be included in the 
dispersion analysis appear in 

this list.  Stack parameters can 
be edited here.

You specify a central location 
and range. HARP will add all of 

the stacks in that area to the 
analysis.

You specify a central location 
and range. HARP will add all of 

the stacks in that area to the 
analysis.
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Dispersion/Control Parameters

As you cursor around the 
worksheet, the help line describes 

the input parameter and cross-
references the ISC manual.

As you cursor around the 
worksheet, the help line describes 

the input parameter and cross-
references the ISC manual.

Set ISC run 
control 

parameters

Set ISC run 
control 

parameters
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Dispersion/Grid Receptors
Specify grid 

receptors
Specify grid 

receptors

Elevations at grid 
coordinates are filled 

in by HARP using 
public domain DEM 

data

Elevations at grid 
coordinates are filled 

in by HARP using 
public domain DEM 

data

Select buttons to edit other 
receptors, meteorology, etc.
Select buttons to edit other 
receptors, meteorology, etc.
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Dispersion/Pathway Receptors

Multipathway 
analysis defines 
three possible 
pathway receptors

Multipathway 
analysis defines 
three possible 
pathway receptors

The locations of pathway 
receptors determine the ground 
level concentrations at the 
places where the food, drinking 
water and fish are impacted.  
Some pathways, such as dermal, 
inhalation and home grown 
produce are only affected by the 
GLC at the target receptor.

The locations of pathway 
receptors determine the ground 
level concentrations at the 
places where the food, drinking 
water and fish are impacted.  
Some pathways, such as dermal, 
inhalation and home grown 
produce are only affected by the 
GLC at the target receptor.
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Risk Analysis
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Risk Analysis

Multi-pathway
– Model follows OEHHA Guidelines; calculates cancer, chronic and 

acute risk
Point estimate or stochastic analysis

– Monte Carlo simulation
Optional “derived” risk

– Using dominant pathway approach (according to California rules)
Cumulative risk

– Risk from multiple sources and chemicals
Simplified or refined acute risk

– “Simplified” (concurrent max. approximation) acute risk is 
conservative and much quicker to calculate

Fully integrated
– Information flows transparently between database, dispersion 

analysis and risk analysis
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Risk Analysis

“What-if” analysis
– User can modify chemical emissions and recalculate risk without 

rerunning dispersion model
Chemical coefficients

– Access database contains chemical-specific coefficients, pathways 
and toxicological endpoints.  Chemical coefficients database 
developed and maintained by CARB and OEHHA.

Adaptable network model architecture
– User can inspect and/or modify any parameter or uptake distribution 

interactively.  All equations and uptake factors are stored in external 
data files

Averaging times
– Automatically calculates averages, max. and hourly time-varying 

ground level concentrations at receptors for all chemicals from 
dispersion results and emission inventory.  Five averaging times
required for acute analysis.

Cancer burden and population exposure
Census data is provided with HARP
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Risk Analysis

PMI Report
– Point of Maximum Impact

Risk report options
– Report by by chemical, pathway, source and toxicological endpoint

Contours
– Calculates isopleths of cancer, chronic and acute risk and displays 

them on street map
Street maps

– Uses public-domain Tiger data
– Tiger maps are converted to binary for speed and reduced storage



Dillingham Software Engineering, Inc.32

Site Parameters

Site parameters are 
required to define 
pollutant uptakes for 
multipathway 
analysis.

Site parameters are 
required to define 
pollutant uptakes for 
multipathway 
analysis.

For example, these 
parameters define the 
geometry of the water 
body where the cows 
get drinking water.

For example, these 
parameters define the 
geometry of the water 
body where the cows 
get drinking water.
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Risk Analysis Options Exposure duration, analysis 
method, health effect and site 

parameters define a “risk 
configuration”

Exposure duration, analysis 
method, health effect and site 

parameters define a “risk 
configuration”

Reports can be broken down 
by source, receptor, pathway 

and chemical

Reports can be broken down 
by source, receptor, pathway 

and chemical
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Risk Window

Map shows streets, census blocks, 
cancer risk contours, building and 

property boundaries, grid receptors

Map shows streets, census blocks, 
cancer risk contours, building and 

property boundaries, grid receptors

Click on the map to get 
information about a 
source or receptor.  
The selected item is 
highlighted in the table 
at left.

Click on the map to get 
information about a 
source or receptor.  
The selected item is 
highlighted in the table 
at left.

Click on a source or 
receptor in the tables.  
The selected item is 
highlighted on the 
map.

Click on a source or 
receptor in the tables.  
The selected item is 
highlighted on the 
map.

Dilution factors, GLC and 
risk are displayed in tables

Dilution factors, GLC and 
risk are displayed in tables

Map can be printed or copied to 
Windows clipboard and pasted 
into a Word document

Map can be printed or copied to 
Windows clipboard and pasted 
into a Word document
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Risk Analysis Step-Through

For new users, the step-through 
window leads you through each of 
the basic steps of risk analysis in 

the correct order.

For new users, the step-through 
window leads you through each of 
the basic steps of risk analysis in 

the correct order.
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Temporal Variation of Acute Risk
The so-called “refined acute” risk analysis 
produces a temporal variation of acute 
effect resulting from multiple sources.  The 
acute risk is the maximum value of the 
hourly cumulative risk.

The so-called “refined acute” risk analysis 
produces a temporal variation of acute 
effect resulting from multiple sources.  The 
acute risk is the maximum value of the 
hourly cumulative risk.
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Multipathway Stochastic Analysis

Stochastic analysis using Monte-Carlo 
simulation produces probability density 
functions as plots and tables.

Stochastic analysis using Monte-Carlo 
simulation produces probability density 
functions as plots and tables.

In this example, we are 
90 percent certain that 
the cancer risk is below 
0.0003 (300 in a million)

In this example, we are 
90 percent certain that 
the cancer risk is below 
0.0003 (300 in a million)
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Manual Override of Emission Rates

For “what-if” analysis, you 
can edit or scale the emission 
rates for any source or 
chemical and recalculate risk 
without rerunning dispersion.

For “what-if” analysis, you 
can edit or scale the emission 
rates for any source or 
chemical and recalculate risk 
without rerunning dispersion.
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Manual Override of GLCs

For a particular receptor, you 
have the option of manually 
entering the ground level 
concentration and 
recalculating risk.

For a particular receptor, you 
have the option of manually 
entering the ground level 
concentration and 
recalculating risk.
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Multipathway Network Details
The multipathway network 
can be navigated in outline 
form

The multipathway network 
can be navigated in outline 
form

All multipathway parameters 
can be manually edited and 
saved, including uptake 
factors and probability 
distributions

All multipathway parameters 
can be manually edited and 
saved, including uptake 
factors and probability 
distributions
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PMI Report

Point of Maximum Impact 
report.  Receptors are sorted 
in descending order of cancer, 
chronic and acute risk.

Point of Maximum Impact 
report.  Receptors are sorted 
in descending order of cancer, 
chronic and acute risk.
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Risk Report

This example report shows risk broken 
down by pathway, chemical and source 

for a single receptor.

This example report shows risk broken 
down by pathway, chemical and source 

for a single receptor.
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Programmed Distributions

Probability distributions of uptake 
factors are used for stochastic analysis 
(Monte Carlo simulation)

Probability distributions of uptake 
factors are used for stochastic analysis 
(Monte Carlo simulation)


